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(57) ABSTRACT

A cover locking mechanism according to the present inven-
tion comprise a seat formed at the cabinet, a locking operation
piece that is mounted on the seat of the cabinet and can be
turned between a locked position, at which the cover is
locked, and an unlocked position, at which the cover is
unlocked, and a stopper mechanism configured to prevent the
locking operation piece from slipping off. The locking opera-
tion piece includes an elastic piece that can be elastically
deformed along the turn axis of the locking operation piece at
a portion facing the seat of the cabinet, the elastic piece
having a fitting portion formed toward the seat of the cabinet,
and further, the seat having a engaged portion which releas-
ably engage the engaging portion at a locked position of the
locking operation piece.

5 Claims, 4 Drawing Sheets




US 9,133,654 B2

Sheet 1 of 4

Sep. 15, 2015

U.S. Patent

1

FIG.

FIG. 2




U.S. Patent Sep. 15, 2015 Sheet 2 of 4 US 9,133,654 B2

FIG. 3




US 9,133,654 B2

Sep.

U.S. Patent

FIG. 5B

FIG. 5A

PRIOR ART

PRIOR ART

FIG. 6 PRIOR ART




US 9,133,654 B2

U.S. Patent

FIG. 7 PRIOR ART




US 9,133,654 B2

1
COVER LOCKING MECHANISM FOR
ELECTRONIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This patent application is based upon and claims the benefit
of priority from Japanese Patent Application No. 2011-
255729, all of which are incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cover locking mechanism
for locking a cover such as a battery cover at a closed position
in an electronic apparatus such as a mobile phone.

2. Description of Related Art

Conventionally, in an electronic apparatus of this type, a
battery cover 91 is attached to a rear surface of a cabinet 9, as
shown in FIGS. 5A and 5B. When a locking operation piece
92 is turned from a locked position shown in FIG. 5A to an
unlocked position shown in FIG. 5B, the battery cover 91 is
unlocked, so that the battery cover 91 can be detached from
the cabinet 9.

In a cover locking mechanism shown in FIGS. 6 and 7, for
example, a seat 94 is formed at a back surface of a cabinet 9;
a through hole 90 is formed on the seat 94; and a locking
operation piece 92 penetrates through the through hole 90
from the front side to the back side of the cabinet 9. Here, a
projection 93 is configured to project from the body of the
locking operation piece 92.

At the front surface of the seat 94 of the cabinet 9, a first
engaged portion 95 and a second engaged portion 96 are
recessed at two positions with a phase difference of about 90°.

On the back side of the cabinet 9, a flat spring 8 is disposed
at the end surface of the locking operation piece 92 exposed
from the through hole 90. The flat spring 8 is fixed at the end
surface of the locking operation piece 92 via a screw 80, and
thus, serves as a stopper for the locking operation piece 92.

The flat spring 8 is formed in such a manner as to be radially
elongated from a hole 82, through which the screw 80 pen-
etrates. Atthe longitudinal tip of the flat spring 8, an engaging
portion 81 that projects toward the seat 94 of the cabinet 9 and
releasably engages the first and second engaged portions 95
and 96 on the seat 94 by the resiliency of the flat spring 8 is
formed.

In the above-described cover locking mechanism, when
the locking operation piece 92 is turned from the locked
position shown in FIG. 5A to the unlocked position shown in
FIG. 5B, the flat spring 8 shown in FIG. 6 is turned and
elastically deformed, and thus, the engaging portion 81 is
released from a state fitted to the first engaged portion 95
whereas it comes into a state engaged to the second engaged
portion 96.

In this manner, the projection 93 of the locking operation
piece 92 shown in FIG. 7 is released from the end of the
battery cover 91, so that the battery cover 91 is unlocked.

To the contrary, when the locking operation piece 92 is
turned from the unlocked position shown in FIG. 5B to the
locked position shown in FIG. 5A, the flat spring 8 shown in
FIG. 6 is turned and elastically deformed, and thus, the engag-
ing portion 81 is released from the state engaged to the second
engaged portion 96 whereas it comes into the state engaged to
the first engaged portion 95.
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In this manner, the projection 93 of the locking operation
piece 92 shown in FIG. 7 is engaged to the end of the battery
cover 91, so that the battery cover 91 is locked at the closed
position.

In this manner, the operation of the locking operation piece
92 can lock and unlock the battery cover 91, and further,
provides with a click feeling.

However, in the cover locking mechanism shown in FIGS.
6 and 7, the flat spring 8 is made of an expensive material such
as copper and is large in longitudinal dimension so as to
provide a sufficiently elastic deformability for the flat spring
8 whereas to inhibit the flat spring 8 from being plastically
deformed. Therefore, there have arisen problems that not only
cost is increased but also an installation space of the cover
locking mechanism becomes large due to the large turn radius
of'the flat spring 8.

An object of the present invention is to provide a cover
locking mechanism that can be installed in a reduced space
without any need of a flat spring having a large elasticity.

SUMMARY OF THE INVENTION

A cover locking mechanism according to the present inven-
tion, included in an electronic apparatus, for locking a cover
attached to a cabinet 1 at a closed position, includes:

a seat 13 formed at the cabinet 1;

a locking operation piece 3 that is mounted on the seat 13
of the cabinet 1 and can be turned between a locked
position, at which the cover is locked, and an unlocked
position, at which the cover is unlocked; and

a stopper mechanism configured to prevent the locking
operation piece 3 from slipping off.

The locking operation piece 3 includes an elastic piece 36
that can be elastically deformed along the turn axis of the
locking operation piece 3 at a portion facing the seat 13 ofthe
cabinet 1. The elastic piece 36 has an engaging portion 37
formed toward the seat 13 of the cabinet 1, and further, the
seat 13 has an engaged portion 11, to and from which the
engaging portion 37 can be engaged and released, at a locked
position of the locking operation piece 3.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a back view showing a mobile phone provided
with a cover locking mechanism in an embodiment according
to the present invention;

FIG. 2 is an enlarged cross-sectional view showing the
cover locking mechanism;

FIG. 3 is an exploded perspective view showing the cover
locking mechanism;

FIG. 4 is an enlarged perspective view showing a locking
operation piece constituting the cover locking mechanism;

FIG. 5A is a back view showing a locking operation piece
at a locked position in a cover locking mechanism for a
mobile phone in the prior art;

FIG. 5B is a back view showing the locking operation piece
at an unlocked position in the cover locking mechanism for
the mobile phone in the prior art;

FIG. 6 is an enlarged perspective view showing the cover
locking mechanism; and

FIG. 7 is an exploded perspective view showing the cover
locking mechanism.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

An embodiment in which the present invention is carried
out in a cover locking mechanism for a mobile phone will be
described below with reference to the drawings.
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As shown in FIG. 1, a battery cover 2 is disposed at a rear
surface of a cabinet 1 in the mobile phone. A locking opera-
tion piece 3 is turned, so that the battery cover 2 can be
switched between a locked state and an unlocked state.

In a locking operation by the locking operation piece 3 at a
closed position shown in FIG. 1, a projection 33 (see FIGS. 2
and 3) projecting from a body 31 of the locking operation
piece 3 is engaged to a recess formed at the end of the battery
cover 2, so that the battery cover 2 is locked to the cabinet 1 in
a locked state.

The cover locking mechanism in one embodiment accord-
ing to the present invention includes, as shown in FIGS. 2 and
3, at least: a seat 13 recessed at a surface of the cabinet 1; the
locking operation piece 3 made of a synthetic resin and pen-
etrating through a through hole 10 formed on the seat 13 of the
cabinet 1; an SUS washer 4 disposed on the rear side of the
cabinet 1 and at the end of the locking operation piece 3; and
a screw 5 for tightening the washer 4 to the end of the locking
operation piece 3, wherein the washer 4 and the screw 5
constitute a stopper mechanism configured to prevent the
locking operation piece 3 from slipping off.

As shown in FIG. 4, the locking operation piece 3 includes:
abody 31 that is formed into a large diameter disk; and a boss
32 that is formed into a small diameter column and projects
from the back side of'the body 31, wherein the body 31 has the
projection 33 projecting from its outer peripheral surface, the
projection 33 being engaged to the battery cover 2 so as to
lock the battery cover 2 at the closed position (see FIG. 2).

Moreover, in the body 31 of the locking operation piece 3,
a first slit 34 extending along an arcuate line having a center
on the turn axis of the locking operation piece 3 is recessed at
a surface facing the seat 13 of the cabinet 1. Furthermore, a
second slit 35 extending along the arcuate line having a center
on the turn axis of the locking operation piece 3 is recessed at
the outer peripheral surface of the body 31. The first slit 34
and the second slit 35 cross each other, thereby forming an
arcuate elastic piece 36 extending along the arcuate line hav-
ing a center on the turn axis of the locking operation piece 3.

The elastic piece 36 has a structure supported at both ends
and can be elastically deformed in an arcuate manner within
the range of the width dimension of the second slit 35.

Additionally, the elastic piece 36 of the locking operation
piece 3 has a engaging portion 37 arcuately projecting toward
the seat 13 at a surface facing the seat 13 of the cabinet 1.

In the meantime, as shown in FIG. 3, a first engaged portion
11 and a second engaged portion 12 which can releaseably
engage the engaging portion 37 of the locking operation piece
3 are recessed on the seat 13 of the cabinet 1 at a phase angle
of'about 90° in such a manner as to surround the through hole
10.

As shown in FIG. 2, an O-ring 6 is fitted around the boss 32
of'the locking operation piece 3 disposed through the through
hole 10 of the cabinet 1. The washer 4 is attached to the end of
the boss 32 of the locking operation piece 3, and then, the
screw 5 is screwed into the boss 32 through a hole 40 formed
in the washer 4, thereby preventing the locking operation
piece 3 from slipping off.

Moreover, screwing the screw 5 enables the O-ring 6 to be
held between the cabinet 1 and the locking operation piece 3,
thus providing water resistance between the cabinet 1 and the
locking operation piece 3.

As shown in FIG. 1, a battery chamber (not shown) of the
cabinet 1 is closed with the battery cover 2. In this state, when
the locking operation piece 3 is turned at an angle of'about 90°
from the unlocked position to the locked position, the engag-
ing portion 37 of the locking operation piece 3 is transitioned
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from the state engaging to the second engaged portion 12 of
the cabinet 1 to the state engaging to the first engaged portion
11 of the cabinet 1.

In contrast, when the locking operation piece 3 is turned at
anangle of about 90° from the locked position to the unlocked
position, the engaging portion 37 of the locking operation
piece 3 is transitioned from the state engaging to the first
engaged portion 11 of the cabinet 1 to the state engaging to the
second engaged portion 12 of the cabinet 1.

In the state in which the engaging portion 37 of the locking
operation piece 3 is engaged to the second engaged portion 12
of the cabinet 1, the projection 33 of the locking operation
piece 3 is held in the state released from the end of the battery
cover 2: in contrast, in the state in which the engaging portion
37 of the locking operation piece 3 is engaged to the first
engaged portion 11 of the cabinet 1, the projection 33 of the
locking operation piece 3 is held in the state engaged to the
end of the battery cover 2.

Hence, the locking operation piece 3 is turned from the
unlocked position to the locked position, so that the elastic
piece 36 is elastically deformed, and thus, the engaging por-
tion 37 of the locking operation piece 3 is engaged to the
engaged portion 11 at the seat 13 of the cabinet 1. In this
manner, the locking operation piece 3 is softly locked at the
locked position.

In contrast, during the turn of the locking operation piece 3
at an angle of about 90° from the locked position to the
unlocked position, the elastic piece 36 of the locking opera-
tion piece 3 is elastically deformed along the turn axis of the
locking operation piece 3, thereby providing a click feeling
for a bidirectional operation between the locked position and
the unlocked position of the locking operation piece 3.

As shown in FIG. 4, the elastic piece 36 is formed along the
arcuate line having a center on the turn axis of the locking
operation piece 3 in the cover locking mechanism, and there-
fore, the elastic piece 36 can be elongated without enlarging
the outer shape of the locking operation piece 3, thus enhanc-
ing the elastic deformability of the elastic piece 36.

Moreover, the washer 4 is adapted to prevent the locking
operation piece 3 from slipping off, and therefore, the outer
diameter of the washer 4 is just designed to be slightly greater
than the inner diameter of the through hole 10 formed in the
cabinet 1. Thus, the washer 4 can be prevented from being
largely fluctuated according to the turn of the locking opera-
tion piece 3.

Consequently, with the cover locking mechanism, the elas-
tic piece 36 is formed at the position facing the seat 13 of the
locking operation piece 3 mounted on the seat 13 of the
cabinet 1, and therefore, the elastic piece 36 is merely turned
within a turn area at the outer peripheral surface of the locking
operation piece 3 according to the turn of the locking opera-
tion piece 3. Hence, a flat spring having a large turn radius is
not needed, unlike in the prior art, thereby reducing an instal-
lation space for the cover locking mechanism.

Moreover, an expensive material such as copper is not
needed to be used as the material of the washer 4, thus achiev-
ing cost reduction.

It is to be noted that, the structure of the constituents of the
present invention is not limited to the embodiments, and
various changes can be made by those skilled in the art within
the range not departing from the spirit of the present inven-
tion. For example, the second engaged portion 12 of the
cabinet 1 may be omitted. Alternatively, the engaging struc-
ture between the fitting portion 37 of the battery cover 2 and
the engaged portions 11 and 12 of the cabinet 1 is not limited
to that in the above-described preferred embodiment. For
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example, the present invention can be applied to the various
well-known engaging structures (soft locking mechanisms).

Additionally, the present invention is not limited to the
locking mechanism for the battery cover in a mobile phone,
but may be applied to locking mechanisms for various covers
such as a battery cover, a terminal cover, and a memory card
cover in an electronic apparatus such as a digital camera and
a personal computer.

What is claimed is:

1. A cover locking mechanism included in an electronic
apparatus, for locking a cover attached to a cabinet at a closed
position, the cover locking mechanism comprising:

a seat formed at the cabinet;

a locking operation piece that is mounted on the seat of the
cabinet and can be turned between a locked position, at
which the cover is locked, and an unlocked position, at
which the cover is unlocked; and

a stopper mechanism configured to prevent the locking
operation piece from slipping off the seat of the cabinet,

wherein the locking operation piece includes an elastic
piece that can be elastically deformed along a turn axis
of'the locking operation piece ata portion facing the seat
of'the cabinet, the elastic piece having an engaging por-
tion formed from the elastic portion and protruding
toward the seat of the cabinet, and the seat having an
engaged portion which can releaseably engage the
engaging portion at a locked position of the locking
operation piece,

wherein the locking operation piece includes a body hav-
ing a cylindrical outer peripheral surface,

wherein the body has a first slit which extends along an
arcuate line having a center on the turn axis of the lock-
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ing operation piece and is recessed at the surface facing
the seat of the cabinet in a lateral direction of the cylin-
drical outer peripheral surface,

wherein the body has a second slit which extends along the
arcuate line having a center on the turn axis of the lock-
ing operation piece and is recessed at the outer periph-
eral surface of the body in a longitudinal direction of the
cylindrical outer peripheral surface, and

wherein the first slit and the second slit meet so as to define
the elastic piece.

2. The cover locking mechanism according to claim 1,
wherein the elastic piece of the locking operation piece
extends along an arcuate line having a center on the turn axis
of the locking operation piece.

3. The cover locking mechanism according to claim 1,
wherein a second engaged portion is on the seat of the cabinet
and releaseably engages the engaging portion at an unlocked
position of the locking operation piece.

4. The cover locking mechanism according to claim 2,
wherein a second engaged portion is on the seat of the cabinet
and releaseably engages the engaging portion at an unlocked
position of the locking operation piece.

5. The cover locking mechanism according to claim 1,
wherein the locking operation piece includes a boss penetrat-
ing through the cabinet, and wherein the stopper mechanism
includes a washer attached to the end of the boss of the
locking operation piece at the back surface of the cabinet and
a screw which holds the washer to the end of the boss of the
locking operation piece.
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